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[57] ABSTRACT 

An integrated voice data workstation is disclosed com- 
prising a light emitting flat panel display, processor unit, 
keyboard and telephone communication set which, 
through limited system architecture, mates the function 
of the processor unit with the dedicated telephone com- 
munication set without disruption of their individual 
normal processing and communication operation. The 
integrated voice data workstation is specifically con- 
structed to house the processor unit in a compact com- 
puting platform configuration which cradles the tele- 
phone communication set while the light emitting flat 
panel display is mounted on an articulated support arm 
to dispose the light emitting flat panel display off a 
support surface or desk, and thereby minimize desk 
footprint of the workstation. Concurrent non-disruptive 
processing and communication operation is achieved by 
use of a co-processor which bypasses the operating 
system of the processor unit to establish direct commu- 
nication between the telephone communication set and 
the processor unit and thereby allow the processor unit 
to operate at peak level efficiencies without degradation 
to other program tasks. 

22 Claims, 3 Drawing Sheets 
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puter/modcm systems, they have generally expenenced 
INTEGRATED VOICE DATA WORKSTATION substantial deficiencies which have prevented their 

widespread acceptance in the industry. 
BACKGROUND OF THE PRESENT INVENTION Foremost of these deficiencies has been the extremely 

_ . t , _ . . a 5 high cost of such integrated voice data workstations as 

The present invendon relate S^y to da^ pro- ^ general failure to be readily compatible 

cessine and communicaoon systems, and more particu- w . " ™ . B . _ ' , 

ST£ an integrated voice data workstation compris- with existing personal computers, V*™**™^ 
Z a light ermSng flat panel display, processor unit, networks, and mainframe and ~ m P u ^ 
keyboard and ^hone ^mmunication set which, m tion, such prior art terminals, although l providing mte- 
spe^c sySem architecture, mates the function » gration of voice and dat* Jiave ^ y .^ n .^^ 
of the processor unit with dedicated telephone commu- limited in processing capability. As such, it typically has 
ideation without disruption of normal processing and not made sound financial and/or business sense to relin- 
communication operation. quish a minicomputer or personal computer for a more 

Since initial introduction in the mid-1960s, the video limited prior art integrated voice data terminal, espe- 
display terrninal has become the primary user interface 15 cially when a telephone modem could give the personal 
between a computer operator and a computer with computer some of the more important features of the 
estimates placing the installed base of display terminals voice data functionality found in an integrated voice 
in the United States at approximately seven million data terminal. 

units. As technology has advanced from the 1960s, In addition, such prior art integrated voice data ter- 
video display terminals have spawned intelligent units 20 minals have typically included extremely small CRTs, 
with local processing power which have resulted in the non-standard, keyboards, relatively small amounts of 
modern microcomputers and personal computers cur- internal memory, no industry standard bus compatabil- 
rendy utilized in industry. ity, relatively few incoming telephone lines, telephone 

Although such microcomputers and personal com- i me and pbx capability problems, and proprietary op- 
puters have proven a substantial improvement and have 25 systems which have further detracted from their 

achieved widespread acceptance in the industry as a widespread acceptance in industry. Further, such prior 
method of enabling the rapid dissemination of informa- . ^ devices have typically required use of protocol con- 
tion to users, they have heretofore failed to provide verters and/or proprietary controllers for mainframe or 
concurrent voice and data communication. Since voice mini-computer connectivity. 

is the most common method through which individuals 30 Separate apart from the above-referenced techni- 
communicate and since a great deal of today's business ^ deficiencics associated with the prior art integrated 
is accomplished over the telephone, the integration _of yoice ^ workfitations , the prior art terminals have 
voice and data communication comprises a long-felt failed tQ address the more recent demands of industry in 
need in the art operating with low power consumption and providing 

In recognition of this long-felt need, a new subsection 35 ^ extfemd small desk footprint for such systems. In 
of technology has recently emerged in the industry w grt wtd.dvc totheever increasing high cost of office 
known genencally as integrated voice data worksta- ^ able desk space remaining after installation of 

tions. Basically, such integrated voice data workstations td^^ione^and processing equipment has become a pri- 
comprise de^ces ^t c^ ^ concern in the oveU determination of purchas- 

and keyboard with a telephone station set W SJ 3 ^ using such communication and processing 

such integrated voic^ data workstetions «r to ^mbmc ^ there ^ a st de F sire to re _ 

voice and date c *P ab **^^ * various separate devices, such as a telephone and 

STer^ Lmputer wi^ single piec of equipment capable of 

such prior art integrated voice data workstations are the 45 multiple functions. 

Personal Terminal 510 manufactured by AT&T; the Thus, there exists a substantial need m the a* Mfor ^a 

Cy^ess System manufactured by IBM/Rolm Corpora- "datively ^ «« workstation which possesses an 

tioT&e Display Phone 220 manufactured by Northern extremely small desk footprint, integrates voice and 

Te& and the Series 1900, 4900, and 5900 manufac- data commumcadons, possesses conventional process- 

ie^m,™u iucociic^ .™t ing capabilities heretofore associated only with mini and 

^owSitedvoicodat.^ S-S computers, and provides a multi-tasking P er- 

or workstations have comprised stand alone devices sonal communications gateway to industry standard 

equipped with a telephone handset, keyboard, display, networks, mamframe and mini-computers for voice, 

magnetic storage medium, and a microprocessor. Fur- image and text processing. 

ther, most of such prior art integrated voice data termi- 55 SUMMARY OF THE PRESENT INVENTION = 
nals have provided basic telephone features, such as a . .. «„ „jj,„, m „„j 
directory that stores frequently used numbers along The present invention specifically addresses and lalle- 
with the name and address data for automatic dialing, viates the above-referenced deficiencies associated in 
last number readout, call hold and call forwarding capa- the prior art. More particularly, the present invention 
bilities, multiple line connection for voice and data 60 comprises an integrated voice data workstation corn- 
transmission, hands-free dialing, and a speaker phone. posed generally of a light emitting flat panel display, 
In addition, such prior art terminals have generally been processor unit, keyboard and telephone communication 
equipped to handle at least two telephone lines: one for set, which, through specific limited system architecture, 
data transmission, and one for voice transmission. Al- mates the function of the processor with dedicated tele- 
though such prior art integrated voice data terminals 65 phone communication without disruption of normal 
have provided a mechanism for integration of voice and processor and communication operation, 
data communication which have been superior to that The integrated voice data workstation of the present 
previously associated with conventional personal com- invention is specifically constructed to house the pro- 
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cesser in a compact housing or platform configuration 
which cradles the telephone communication set Prefer- 
ably, the processor cradle or housing occupies a maxi- 
mum desk footprint of approximately 10 inches square 
and is adapted- to receive a conventional analog or digi- 5 
tal telephone on its upper surface, thereby m ai n tai ni ng 
the remaining available desk space when installed at a 
maximum. To augment the extremely small footprint of 
the system, the integrated voice data workstation pref- 
erably utilizes a light emitting, flat panel display which 10 
is mounted on an articulated support arm which may be 
attached to the edge of the desk to dispose the display 
above the desk surface. In addition, an industry stan- 
dard compatible keyboard is utilized to allow opera- J5 
tional function, as currently utilized on conventional 
mainframe, minicomputer and personal computer sys- 
tems. 

The integrated voice data workstation of the present 
invention is additionally designed to utilize industry 2 q 
standard operating systems, such as MS-DOS, PC- 
DOS, and OS-2, support all major communication pro- 
tocols, and interface with digital or analog telephone 
switch gear, as well as future integrated services digital 
network (ISDN) protocols which will enable standard- 25 
ized transmission of voice, text, services, picture and 
data communications. 

In addition, the present invention specifically solves 
the major problem with designs of prior art personal 
computers and prior art integrated voice data worksta- 30 
tions which are substantially inept in allowing for multi- 
ple communication devices to coexist and operate con- 
currently with each other. This is accomplished in the 
present invention by virtue of incorporating a co- 
processor with the central processing unit which allow 35 
additional hardware interrupts and an additional DMA 
channel, such that additional communication require- 
ments can be handled without interrupting other pro- 
cesses or programs running on the main processor. By 
use of the co-processor, direct communication is estab- 40 
lished between time sensitive communication devices 
and the processor which totally bypasses the operating 
system of the processor and allows the communication 
system to operate at its peak efficiency while addition- 
ally allowing the processor to operate at its peak effi- 
ciency without any degradation to other programs or 
other tasks assigned to the processor. 

DESCRIPTION OF THE DRAWINGS 

These as well as other features of the present inven- 30 
tion will become more apparent upon reference to the 
drawings wherein: 

FIG. 1 is a perspective view of the integrated voice 
data workstation of the present invention disposed upon 55 
a desk surface; 

FIG, 2 is a electrical flow chart of the computing 
platform utilized in the central processor of the voice 
data workstation of the present invention; 

FIG. 3 is a front perspective view of the spatial rela- « 
tionship of the components of the computing platform 
of the present invention; 

FIG. 3c is a rear perspective view of the computing 
platform of FIG. 3; and 

FIG. 4 is a table of hardware interrupt requests and 62 
priority reassignments utilized in the coprocessor of the 
voice data workstation to enable concurrent non-dist- 
ruptive processing and communication operation. 



4 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, there is shown the integrated 
voice data workstation 10 of the present invention com- 
posed generally of a digital and/or analog telephone 
communication set 12, processing and computing plat- 
form 14, keyboard 16, and display 18 which are inter- 
connected via conventional cable connectors (not 
shown) extending between the communication set 12, 
keyboard 16, and flat panel display 18 to the processing 
and computing platform 14. Although not shown for 
simplicity, conventional pointing devices, i.e. a mouse 
may be utilized with the workstation 10 if desired. 

The processing and computing platform 14 is prefera- 
bly formed to have an extremely small desk footprint of 
approximately 10 inches by 10 inches, and a vertical 
height of approximately 3 inches so as to minimize 
space requirements. In addition, the upper surface 20 of 
the platform 14 is specifically sized and configured to 
serve as a support platform or cradle for the telephone 
communication set 12. As will be recognized, by cra- 
dling the telephone communication set 12 upon the 
computing platform 14, the combined computing plat- 
form and telephone communication set 12 occupies 
substantially the same footprint as that previously asso- 
ciated solely with the telephone communication set. 

In the preferred embodiment, the display 18 is imple- 
mented as a light emitting flat panel display which is 
mounted upon an articulated arm 22, which may be 
affixed by a base or clamp 24 to the edge of the desk 
support surface. As such, the flat panel display 18 may 
be disposed above the desk support surface so as not to 
occupy space thereon. Although a variety of displays 18 
are contemplated herein, such as conventional CRTs, 
LCDs, electroluminescent displays (ELD) and plasma 
displays, in the preferred embodime nt th e flat panel 
display 18 comprises a Fujitsu FTF8050HFUG, 
640X400 monochrome display panel. However, it is 
additionally contemplated that future color display flat 
panels may be substituted therefor. In addition, in the 
preferred embodiment the flat panel display 18 is imple- 
mented to include an integral power supply, thereby 
obviating the need for a separate power supply to be 
disposed within the processing and computing platform 
14. 

The keyboard 16 is preferably implemented as an 
IBM AT compatible keyboard or conventional 101 or 
122 key keyboard, however, other alternative key- 
boards are contemplated herein. The keyboard 16 com- 
municates with the processing and computing platform 
14 via a conventional keyboard interface and cable to be 
discussed in more detail infra. 

Referring more particularly to FIGS. 2, 3 and 3a, the 
specific limited architecture of the processing and com- 
puting platform 14 may be described. Basically the 
computing platform 14 houses an Intel 80386 based 
computer or processor which is capable of running in a 
protected mode conventional operating system such as 

1 Microsoft (TM) windows-386, thereby enabling multi- 
ple Intel 8086 type computer capability. The processing 
and computer platform 16 houses a motherboard 60, 
power supply 62, a graphics display daughterboard 64, 
data memory system 66, and up to four or five optional 

i expansion cards or boards 67, 68, 69 70 and 71. To allow 
diversity in meeting the specific needs of applications, 
the optional expansion cards 67 through 71 comprise a 
conventional mainframe communication card 67 such as 
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an IBM or DCA 3270 controller card; a conventional 
mini-computer controller card 68 such as an IBM or 
DCA 5250 controller card; a network controller card 
69 such as a Gateway Communications 82586 Ethernet 
controller card; an ISDN adapter card 70 such as an 
Intel or Seimens 29C53 ISDN "S" interface controller 
card; and a modem card 71 such as a Texas Instrument 
or Hayes International dual 300/1200/2400 BAUD 
modem card 



FIG. 3a) is additionally provided at the rear panel of the 
platform 14 to allow an expansion drive to be utilized. 

Three serial communication ports 90, 92, and 94 are 
provided on the rear panel of the platform 14 (as shown 
in FIG. 3a) which are implemented by utilizing an Intel 
N 82050 serial interface chip. This particular interface 
comprises AT-compatible serial ports having a maxi- 
mum BAUD rate of 115,200 BAUD. A latch, a buffer, 
and a PAL is used to implement a configurable PC- 



oaem cara. — ~ - - r - - — « 

So as to maintain overall size to a minimum, the 10 compatible Centronics printer port 100 with a conven- 

. - « • <* i ■ 1 ! a_ 1 ~Ai* ^Minl ftkUnn <*ohl» fnrtt cVlf\u/rA I AoHinCT fmm tVlP mOtn< 



motherboard 60 is disposed in a horizontal plane adja 
cent the lower surface of the processing and computing 
platform 14 with the daughterboard 64 being hardwired 
thereto and disposed vertically above the motherboard 
60 in a parallel plane. The expansion cards 67 through 
71 are additionally disposed in a horizontal plane adja- 
cent the rear of the platform 14 preferably coplanar 
with the plane of the daughterboard 64. As is well 
known, the expansion cards 67 through 71 each include 



tional ribbon cable (not shown) leading from the moth- 
erboard 60 to the printer connector 102 located on the 
rear panel of the platform 14. A keyboard interface 104 
is additionally provided on the motherboard 60 which is 
15 preferably implemented as either an N8242 or N8742 
interface. As will be recognized, the N8242 interface is 
used when Phoenix Technologies AT Code Revision 
2.5 is desired to be implemented thereon, while the 
N8742 interface is used in applications requiring custom 



Known, tne expansion caras o/ mrougu wwuw; « * — ~ 7 -rr — * °~ n ~" 

conventional edge or pin connectors (not shown) which 20 firmware keyboards. A keyboard connector port 106 is 
. . - ii ^ *i ~~~a« ai ^rmish 71 nrnviHpH on the rear nan el of the nlatform 14 to facili- 



electrically connect the expansion cards 67 through 71 
to the motherboard 60 via a common bus 61. 

In the preferred embodiment, the power supply 62 is 
disposed in the front portion of the platform 14 at an 



provided on the rear panel of the platform 14 to facili- 
tate connection of the keyboard 16 to the keyboard 
interface 104. 
A real time clock 108 is utilized to provide a time of 



disposed in me uuui puiuuu ui w« piouwiw *-r u* * 

elevation above the motherboard 60, and is preferably 25 day clock and includes a battery backup, as is conven 



implemented as a Boschert 75XXX power supply 
which delivers 20 amps of current at 5 volts, 1 amp of 
current at 12 volts, and 0.25 amps of current at — 12 
volts. Additionally, the power supply is preferably lim- 



tional. Additionally, a PAL is utilized to provide an 8 
MHz PC-AT expansion bus 110 having an associated 
bus connector 112 disposed upon the rear panel of the 
platform 14 to facilitate use of conventional disk drive 



volts. Aaoiuonaiiy, tne power suppiy » |» " * w . — 

ited in size to approximately 2 inches by 5 inches by 5 30 expansion systems such as those manufactured by For 



inches. The data storage mechanism 66 is preferably 
implemented as a conventional 3i inch floppy disk drive 
which is positioned adjacent to the power supply 62 and 
disposed above the daughterboard 64. As best shown in 
FIG. 3, the disk drive 66 is accessible from the front 35 
panel of the processing and computer platform 14. 

As shown in FIG. 2, the motherboard 60, which is 
formed using conventional surface mount components 
and/or through-hole mount devices, is provided with a 



VA^UUtfAV** V j wwwhv w — w — - — — — _ — ^ — ^ * 

tron of Fremont, Calif. A graphic interface 114 is pro- 
vided on the daughterboard 64 which comprises exten- 
sions of the internal bus 61 of the system. Preferably the 
graphic interface 114 is implemented as an Intel 82786 
graphics display having 512 KB of DRAM. Video out- 
put signals pass back and forth from the motherboard 60 
through cable connectors 118 and 120 mounted on the 
rear panel of the platform 14 with the connector 118 
being used for the flat panel display 18 and the other 



and/ or tnrougn-noie mount oe vices, is ptuviucu wim a — — i 

nrocessor 73 which is preferably implemented as an 40 connector 120 being used to dnve an external video 



, wvatiw* »t — j — ^ - — j r — 

Intel 80386 processor having a conventional clock and 
bus controller 72. In the preferred embodiment, an op- 
tional math coprocessor 74 having conventional control 
logic is provided which is preferably implemented as an 
Intel 80387 processor. Preferably, four JEDEC 45 
EPROM sites 76 are provided on the motherboard 60 
with two of the sockets from the sites being used by a 
Phoenix BIOS ROMs 78 and the remaining two sockets 
being available for the system expansion 



monitor if desired. An interface 122 is additionally pro- 
vided on the motherboard 60 to provide for 2 MB of 100 
DRAM. Preferably this interface is implemented as a 
256K by 8 SIMM module which permits expansion to 4 
MB. 

As previously mentioned, the system architecture of 
the integrated voice data workstation 10 of the present 
invention contemplates up to four of the expansion 
cards 67 through 71 to be utilized in the workstation 10. 



eing avaiiaoie ior tne system expansion. v ' • 7" ™ — - — 

An optional Cache controller 80 is preferably pro- 50 Each of the expansion cards 68 through 71 comprise 
•j-j : i„j: « r>«„i,* -a am q«h accnoiativi In air conventional card structures such as a mainframe com- 



vided including a Cache RAM 82 and associated logic. 
The controller 80 is preferably implemented as an Intel 
82385 while the Cache RAM 82 preferably comprises a 
32 KB RAM. A coprocessor 84, preferably imple- 
mented as an Intel 82380 co-processor, is utilized to 
provide interrupt control, DMA counter, timer, and 
speaker drivers. As will be explained in more detail 
infra, the use of the co-processor 84 establishes a direct 
communication between a time sensitive communica- 
tion device and the processor 70, thus allowing a com- 
plete bypass of the operating system of the processor 73 
and allowing the communication device to operate at 
peak BAUD rates without degredation of programs or 
other tasks assigned to the processor 73. 

The floppy disk drive 66 is controlled by a conven- 
tional disk controller 86 upon the motherboard 60 
which is preferably implemented as an Intel N82072 
disk controller. Preferably a connector 88 (shown in 



55 



60 



65 



conventional card structures such as a mainframe com- 
munication card 67, minicomputer communication card 
68, network card 69, ISDN adaptor card 70 and modem 
card 71, which communicate with the daughterboard 64 
via the common bus 61. As opposed to conventional 
peripheral card constructions, however, the expansion 
cards 67 through 71 and common bus 61 are modified to 
include additional interrupt lines and an additional 
DMA channel or line. The use of the additional inter- 
rupt lines and DMA channel permits the expansion card 
Gl through 71 to be controlled by the coprocessor 84 
such that when a request is made by any one of the 
controller cards 67 through 71, the coprocessor 84 will 
recognize the same as an immediate hardware interrupt 
which will cause the central processor 73 to serve the 
immediate requirements of the expansion card 67 
through 71 irrespective of other time requests being 
made to the central processor 73. 
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In this regard, the coprocessor 84 in the preferred ing, the system insures an immediate response from the 
embodiment comprises an Intel 82380 coprocessor central processor 73 to the cards 67 through 71 which 
which includes twenty-three interrupt request services response is facilitated by the coprocessor 84 and proces- 
instead of the conventional seven interrupt request ser- sor 73 which are independent of the operating system or 
vices associated with more conventional processors 5 software that is running upon the central processing 
such as the Intel 8259A. In addition, each of the inter- unit 73. 

nipt request inputs (IRQs) can be individually pro- In view of each of the expansion cards 67 through 71 
grammed with its own interrupt vector, allowing more having its own interrupt line IRQ 16 through IRQ 23, 
flexibility in interrupt vector mapping than that conven- respectively, each of the expansion cards 67 through 71 
tionaBy available in other processors. 10 may be preset when installed upon the workstation 10, 

The details of these additional interrupts is illustrated utilizing conventional hardwire technology and/or dip 
in FIG. 4 wherein the interrupts IRQ 1-23 are illus- switch settings. However, in all instances, the expansion 
trated. As shown, the interrupts IRQ 0 through IRQ 15 cards 67 through 71 provide hardware interrupts 
comprise conventional hardward interrupts having spe- which, with the specific system architecture, isolates 
cific hardware assignments utilized for conventional 15 the operating system running on the central processor 
IBM PC type computers; with IRQ 0 through IRQ 7 73 upon a service request made by any of the expansion 
being assigned conventional hardware designations for cards 67 through 71 to allow the time sensitive commu- 
all eight bit bus IBM PC type computers, and interrupts nication programs utilized on the expansion cards 67 
IRQ 8 through IRQ 15 being assigned conventional through 71 to control the system and their requests and 
hardware designation for all 16 bit bus IBM PC type 20 usage of central processor time. As such, the operating 
computers. As opposed to more conventional coproces- system of the work station 10 or its applications will not 
son, the particular coprocessor 84 utilized in the pres- interfere with any communication device. Similarly, 
ent invention additionally includes eight additional in- when no request is made for servicing by the expansion 
terrupts, IRQ 16 through IRQ 23, which are available card 67 through 71, the processor 73 is controlled in a 
for additional hardware designations. As is well known, 25 conventional manner by the operating system to run 
interrupts IRQ 0 through IRQ 15 are preassigned by desired tasks of the central processor 73 without inter- 
standard bios and operating systems. However, the ference from the communication devices attached to 
additional interrupts IRQ 16 through IRQ 23 in the the expansion cards 67 through 71. 
preferred embodiment are assigned to the expansion As previously described, the expansion cards 67 
cards 67 through 71. In this regard, this assignment can 30 through 71 are further modified to include an additional 
be done arbitrarily and as indicated in FIG. 4, is prefera- DMA (direct memory access) channel. In this regard 
bly assigned such that interrupts IRQ 16 and IRQ 17 are DMA refers to the proces of transferring data bytes 
designated for the modem expansion card 71; interrupt from one memory location to another without the trans- 
IRQ 18 is designated for the ISDN adaptor card 70; fer process being dependent upon the main central pro- 
interrupt IRQ 19 is designated for the mainframe com- 35 cessing unit and the sequence of program instructions, 
munication expansion card 67; interrupt IRQ 20 is des- The DMA controller temporarily borrows the main bus 
ignated for the minicomputer communication expansion 61, i.e. the address bus, data bus and control lines, from 
card 68; interrupt IRQ 21 is designated for a facsimile the central processor and transfers data bytes directly 
interrupt; interrupt IRQ 22 is designated for the net- from one port to a series of memory locations. In view 
work expansion card 69; and interrupt IRQ 23 is desig- 40 of the data transfer being handled totally by hardware, 
nated for a digital PBX communication card. As such, the data transfer is much faster than that typically asso- 
each of the additional interrupts IRQ 16 through IRQ dated with microprocessor program instructions. 
23 may be utilized as a specific hardware interrupt to The DMA controller of the INTEL 82380 coproces- 
the coprocessor 84. In addition, the coprocessor 84 sor 84 is capable of transferring data between any corn- 
includes the ability for reassigning the priority of each 45 bination of memory locations with any combination (8, 
of the interrupts IRQ 0 through IRQ 23 to a new hierar- 16, 32 bits) of data path widths. Bus bandwidth is opti- 
c j 1 y mized through the use of an internal temporary register 

In the preferred embodiment, the priority of the inter- which can disassemble or assemble data to or from 
rupts IRQ 0 through IRQ 23 is modified such as that either an aligned or non-aligned destination or source, 
indicated in FIG. 4, such that the time sensitive commu- 50 More particularly, the 82380 coprocessor 84 includes 
nication devices comprising the expansion cards 67 eight channels of DMA, unlike normal IBM PC and AT 
through 71 designated by interrupts IRQ 16 through designs which have only seven DMA channels. Each 
IRQ 23 are given higher interrupt priority than inter- channel operates independently of the others. Within 
rupts IRQ 1 through IRQ 15. The net result of the use the operation of the individual channels, there are many 
of the additional interrupts IRQ 16 through IRQ 23, as 55 different modes of data transfers available. There are 24 
well as the reassignment of the new priority for all of general status and command registers in the 82380 
the interrupts, IRQ 0 through IRQ 23, is that the central DMA controller of the coprocessor 84. Through these 
processor 73, upon receipt of interrupts via the co- registers, any of the channels may be programmed into 
processor 84, is able to immediately service the expan- any possible modes of operation. The operating modes 
sion cards 67 through 71 with a total bypass of the 60 of any channel are independent of the operation of other 
operating system being utilized on the central processor channels. Each of the channels have three programma- 
70. As such, when any of the devices attached to the ble registers which detennine the location and amount 
expansion card 67 through 71 or, more particularly, the of data to be transfered. These registers comprise a byte 
interrupt lines IRQ 16 through IRQ 23 request servic- count register which represents the number of bytes to 
ing, that request will be honored by the central proces- 65 be transfered; a requester register which facilitates the 
sor 73 prior to any other request made through inter- address of memory or peripherals which are requesting 
rupts IRQ 1 through IRQ 15. As such, when the time DMA service and a target register which facilitates the 
sensitive expansion cards 67 through 71 request servic- address of peripheral or memory which will be ac- 
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cessed. The DMA controller of the coprocessor 84 
transfers data in three modes, i.e. a single buffer mode, 
a buffer auto-initilize mode and a buffer chaining mode. 

In the single buffer mode, the DMA controller of the 
coprocessor 84 is programmed to transfer one particular 
block of data. Successive transfers then require repro- 
grammmg of the DMA channel. Single buffer transfers 
are useful in systems where it is known at the time the 
transfer begins what quantity of data is to be transferred 



of the request made by a respective one of the expansion 
cards 67 through 71, the processor 73 will immediately 
return back to the control of the operating system to 
permit desired multi-tasking function. As such, it will be 
recognized that through specific limited system archi- 
tecture, concurrent non-disruptive processing and com- 
munication operation is achieved by use of the co- 
processor 84 which bypasses the operating system of 
the central processing unit 73 to establish direct com- 



and there is a continguous block of data area available. 10 munication between communication devices attached 



The buffer auto-initialize mode allows the same data 
area to be used for successive DMA transfers without 
having to reprogram the DMA channel. The buffer 
chaining mode allows a program to specify a list of 
buffer transfers to be executed As such the DMA con- 
troller of the coprocessor 84 through interrupt routines 
may be reprogranuned from the buffer transfer list The 
DMA channel is reprogrammed for a new buffer before 
the current buffer transfer is completed. This pipelining 



to the expansion cards 67 through 71 and the processor 
73 and thereby allows the processor 73 to operate at 
peak level efficiencies without degradation to other 
program tasks. 

15 The benefits of the integrated voice/data workstation 
10 of the present invention can be rapidly appreciated 
by recognizing that the workstation 10 facilitates a sin- 
gle device to be utilized for concurrent communication 
with mainframe and minicomputers and computer net- 



of the channel programming process allows the system 20 wor i a ^ we n ^ permit data and voice communication 



to allocate noncontiguous blocks of data storage space 
and transfer all of the data with one DMA process. The 
buffers that make up the chain do not have to be in 
contiguous locations. Additionally, DMA channel pri- 
ority can be fixed or rotating upon the coprocessor. 25 
Fixed priority allows a priority of DMA channels to be 
defined based upon the hardware or other fixed parame- 
ters of the system whereas rotating priority may be used 
to provide peripherals access to the bus on a shared 
basis. Similarly with fixed priority, the DMA channels 30 
may be set to have current lowest priority thereby al- 
lowing the user to reset or manually rotate the priority 
schedule without reprogramming the command regis- 
ters. 

In the present invention, the programmable nature of 35 
the DMA controller interrupt and DMA requests of the 
coprocessor 84 is utilized to optimize the usage of the 
bus and maximize data throughput. Thus, basically the 
best features of both a system bus and a local bus are 
obtained. Similarly in the present invention, the DMA 40 
channels are preassigned to individual expansion cards 
67 through 71 along with hardware interrupts to bal- 
ance the performance of the system when hosting time 
sensitive communication devices. Further, by use of the 
coprocessor 84 the system is compatible with older 45 
IBM bus structures while implementing features of 
newer bus designs. 

With the structure defined, the operation of the inte- 
grated voice/data workstation 10 of the present inven- 
tion may be described. In operation, the central proces- 50 
sor 73 operates to process data received via the internal 
bus 61 under the control of the particular operating 
system utilized in the workstation 10. So long as the 
service request is not received from the expansion cards 
67 through 71, multi-tasking processing is effectuated 55 
by the central processor 73 via the operating system in 
a conventional manner. However, upon a service re- 
quest being made by any of the devices attached to the 
expansion cards 67 through 71, the request signal re- 
ceived upon the internal bus 61 by the coprocessor 84 60 
causes an interrupt signal to the central processor 73 
such that the particular expansion card 67 through 71 
will be serviced exclusively by the central processor 73. 
In this regard, the interrupt signal generated upon re- 
quest of any of the expansion cards 67 through 71 by- 65 
passes the operating system of the processor 73 and 
allows the processor 70 to immediately service the par- 
ticular expansion card 67 through 71. Upon completion 



with existing systems. As such a myriad of separate data 
terminals and voice communication systems can be 
replaced by a single portable voice/data work station 
which possesses an extremely small foot print 

For purposes of description, certain components and 
structures have been defined herein. However, those 
skilled in the art will recognize that various modifica- 
tions to the same can be made without departing from 
the spirit of the present invention and such modifica- 
tions are clearly contemplated herein. 
What is claimed is: 

L An integrated voice data workstation comprising: 
processor means for processing data; 
keyboard means for inputting data to said processor 
means; 

display means for displaying data to a user; 
communication means coupled to said processor 
means for sending and receiving telecommunica- 
. tions; and 

means for mating the function of said processor 
means with said communication means without 
disruption of the individual operation of said pro- 
cessor means and said communication means, said 
mating means comprising coprocessing means cou- 
pled between said processor means and said com- 
munication means for allowing operating of said 
communication means without interrupting pro- 
grams running on said processor means. 

2. The integrated voice data workstation of claim 1 
wherein said coprocessing means includes multiple 
hardware interrupts assigned in a heirarchy to permit 
the processor means to serve the immediate requests of 
the communication means. 

3. The integrated voice data workstation of claim 2 
wherein said communication means comprises a tele- 
phone communication set. 

4. The integrated voice data workstation of claim 2 
wherein said communication means comprises: 

a telephone communication set; 
at least one of the following communication cards 
connected to said processor means: 

(a) a modem card; 

(b) an ISDN card; 

(c) a mainframe communication card; 

(d) a minicomputer communication card; 

(e) a network card; and 

(f) an ethernet card. 
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5 The integrated voice data workstation of claim 4 U- ^ integrated voice data workstation of claim 10 

, . . . ,„ e on nsrrPT wherein said telephone communication means com- 

wherein said processor means comprises an in i e*u r ... 

^ 1V/VWOOV r pnses a telephone communication set 

80386 processor. j2. The integrated voice data workstation of claim 11 

6. The integrated voice data workstation of claim 5 5 ^ telephone communication means addition- 

wherein said coprocessing means comprises an INTEL ally comprises a modem. 

82380 coprocessor. 13. The integrated voice data workstation of claim 12 

7 The integrated voice data workstation of claim 6 wherein said telephone communication means addition- 

wherein said display means comprises a flat panel dis- aUy comprises an ISDN commum^ 

F * ^ 10 14. The integrated voice data workstation of claim 13 

pky- wherein said telephone communication means addition- 

8. The integrated voice data workstation of claim 7 ^ y comprises a network card 

wherein said processor means and said coprocessing 15. The integrated voice data workstation of claim 14 

means are housed in a computing platform. wherein said telephone communication means addition- 

9. The integrated voice data workstation of claim 8 15 ally comprises an ethernet card. 

wherein said computing platform is formed to support 1* V e i ^ t f l V ° icC ^ ^! Btat5on of *™ 15 

, , . . A . wherein said telephone commumcauon means addition- 

said telephone communication set thereupon. ^ a communication card. 

10. An integrated voice data workstation comprising: n ^ mtegrated voice data workstation of claim 15 
processor means for processing data; 20 wherein said telephone communication set comprises a 
keyboard means for inputting data to said processor minicomputer communication card. 

means . 18. The integrated voice data workstation of claim 15 

display means for displaying data to a user; wherein said processor means comprises an INTEL 

telephone communication means interfaced to said ^ ^^r^ated voice data worksUtion of claim W 

processor means for sending and receiving tele- wne rein said coprocessing means comprises an INTEL 

communications; 82380 coprocessor, 

operating system means for controlling the operation 20. The integrated voice data workstation of claim 19 

of said processor means; and wherein said display means comprises a flat panel dis- 

coprocessing means coupled between said processor 30 play. 

means and said telephone communication means to »• J* ^egrated voice data workstation of claim 20 

, , . . .j wherein said processor means and said coprocessing 

recognize a hardware service request made by said means is hou3 ^ m a computing platform. 

telephone communication means and bypass said n ^ mtegrated voice data workstation of claim 21 

operating system means to facilitate said processing 35 w hcrein said computing platform is formed to support 

means to immediately service said service request said telephone communication set thereupon. 

from said telephone communication means. * * * * * 
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